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Method for the manufacture and transmissive irradiation of a sample, and 
particle-optical system. 

5 DESCRIPTION 

The invention relates to a method for the manufacture and transmissive 
irradiation of a sample, comprising the steps of: 

A Providing a particle-optical system having an internal low-pressure chamber 
10 and suitable for the generation of an electron beam and an intersecting ion beam in 
said chamber; 

B Providing a specimen within the chamber, carried by a manipulator; 

C Irradiating the specimen with the ion beam so as to cut a sample from the 

specimen; 

15 D Relatively displacing the sample thus cut to a sample holder than can be 
manipulated; 

E Attaching the sample to the sample holder; . 

F Using an electron beam to perform transmissive irradiation of the sample thus 
attached to the sample holder. 

20 In the field of electron microscopy, one can introduce a rough distinction 

between scanning electron microscopy (SEM) and transmission electron microscopy 
(TEM). Both technologies have their own specific advantages and disadvantages, 
which inter alia determine their specific areas of application. An important common 
factor is formed by the fact that, in both technologies, use is made of an electron beam 

25 that, as a result of an accelerative voltage, is directed within a low-pressure chamber at 
an object to be investigated. A typical accelerative voltage for a SEM is 30 kV, whereas 
a typical accelerative voltage for a TEM is 300 kV. This higher accelerative voltage for 
a TEM is necessary so as ensure that electrons in the electron beam are at least 
partially irradiated through the object to be investigated. To this end, it is also 

30 necessary that an object to investigated using a TEM have a certain maximal 

thickness, which is normally around 100 nm. As a result of the differences that exist 
between SEM technology and TEM technology, one can conclude that SEMs are more 
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widely applied, inter alia as a result of their lower price, whereas TEMs are 
proportionately less widely applied, inter alia because of the more highly trained 
personnel needed for their operation and, as already referred to, the required special 
preparation of the object to be investigated. 
5 One can, however, conclude that SEM and TEM technology are demonstrating 

a convergence. A good example of this is formed by so-called scanning transmlssive 
electron microscopy (STEM), whereby, in a SEM environment (characterized by a 
relatively low accelerative voltage), an electron detection plate is provided under a 
sample, which plate allows an image of the sample to be obtained. In this scenario, use 
10 is made of the fact that the degree of deflection suffered by an electron during 

irradiation through a sample is dependent on the mass of the elements that an electron 
passes during the irradiation. The contrast mechanism thus created generates the 
image of the sample. In this context, reference is made to United States patent US-B1- 
6 376 839. 

15 A method according to the opening paragraph is known from European patent 

application EP 927880 A1 in which, in the first instance, an extensive dissertation is 
given with regard to manners in which an object can be made suitable for study using a 
TEM. To this end, the object should be in the form of a TEM sample with a certain 
maximal thickness of approximate magnitude 100 nm. In said European patent 

20 application, the fifth embodiment describes, according to the prior art, a method and 
accompanying apparatus for the manufacture of a TEM sample. In brief, this TEM 
sample is produced by irradiating an object with an ion beam in a vacuum chamber, by 
means of which a thin portion of this object is cut off. Using a probe on whose tip the 
cut off portion is attached using metal deposition, the cut off portion is move away from 

25 the object from which it was cut off and transferred to a TEM sample holder. In this 

TEM sample holder, the cut off portion - which can be regarded as the TEM sample in 
crude form - is further thinned using further irradiation by an ion beam, until such time 
as the desired thickness is reached. After this preparation, the TEM sample holder, 
together with the TEM sample attached thereto, is removed from the vacuum chamber, 

30 for which purpose an air lock chamber, for example, can be provided. In a subsequent 
step, the TEM sample holder and TEM sample are introduced into the vacuum 
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chamber of a TEM, so as to undergo further investigation there by irradiating an 
electron beam through the TEM sample. 

An important disadvantage of the method and apparatus according to the prior 
art described above is that, after preparation, the sample is exposed to the outside 
5 atmosphere, as a result of which, for example, unwanted oxidation of the sample can 
occur. 

The invention aims to provide a significant alleviation of the described 
disadvantages of the prior art, whether or not in preferential embodiments. More 
particularly, the invention aims to provide a method that makes it easier to apply TEM- 

10 like techniques, such as STEM technology, in a SEM environment, whereby the 

various required actions can be carried out by personnel with a lower level of training 
than the personnel used to operate TEM apparatus to date. It is hereby estimated that 
investigations that, in the prior art, are often carried out with a TEM could, in a large 
number of cases and with all attendant advantages, also be carried out with a SEM 

15 microscope, on the condition that the latter were provided with the correct options. 

In the light of the dissertation above, the method according to the invention is 
characterized in the first instance in that step F is performed in the low-pressure 
chamber of the particle-optical system according to step A. The enormous advantage 
achieved in this manner is that, after the sample has been prepared, it is no longer 

20 necessary to expose it to a detrimental atmosphere, or, using complex transfer means 
provided for this purpose, to transfer it from the low-pressure chamber in which 
preparation was performed to a chamber of another particle-optical system where the 
transmissive irradiation of the sample with an electron beam is to take place. 

The advantages of the invention are especially achieved if, during step F, an 

25 electron detection surface is positioned at the side of the sample opposite to the 
electron beam. Such an electron detection surface can be part of STEM apparatus. 

A further preferential embodiment of the method according to the invention is 
achieved if, after executing step E, the sample is irradiated with the ion beam, for the 
purpose of further processing the sample. Such further processing will in practice 

30 particularly comprise the optimization of the thickness of the sample. 

So as to make it possible to perpendicularly irradiate the sample in the sample 
holder using both the electron beam and the ion beam, which subtend an angle with 
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one another, it is preferable, after execution of step E, that the sample holder be 
rotated about a rotational axis that is perpendicular to the electron beam and to the ion 
beam. 

Said rotational axis preferably extends through the point of intersection of the 
5 electron beam and the ion beam, since, in that case, it is not necessary to continually 
focus the electron beam and/or the ion beam after or during rotation. 

So as to make it possible to perform irradiation on opposite sides of the sample 
- particularly by the electron beam, but also, if desired, by the ion beam - rotation 
about the rotational axis is performed, possibly in combination with rotation about a 

10 manipulator rotational axis that extends parallel to said rotational axis, through a range 
of at least 1 80 degrees. 

The invention further relates to a particle-optical system, particularly for 
application in conjunction with a method according to the invention as described above. 
In accordance with the prior art as set forth in the European application EP 927880 A1 , 

15 and more specifically the fifth embodiment that is described therein, the particle-optical 
system comprises a low-pressure chamber containing manipulator means for at least 
two objects to be irradiated, an electron source and an ion source for the purpose of 
allowing irradiation of an object, carried by the manipulating means, using an electron 
beam and an ion beam, respectively, the manipulating means comprising a number of 

20 first manipulation parts, which are movable relative to one another and collectively 
movable relative to the electron beam and the ion beam according to a first set of 
degrees of freedom, an extremal one of which first manipulation parts comprises a first 
object carrier, for allowing, in the case of a first object carried by the first object carrier 
and at a first position of the manipulating means, reflective irradiation of said first object 

25 using an electron beam and/or irradiation of said first object using an ion beam, the 
manipulating means further comprising at least one second manipulation part 
comprising a second object carrier, the system further comprising displacing means for 
relatively displacing an object from the first object carrier to the second object carrier. 
In the case of the system according to the fifth embodiment described in EP 

30 927880 A1 , a manipulator - which in common jargon in the field is also referred to as a 
"stage" - is part of the manipulating means. From a wafer, or a loose piece thereof, 
which is carried by the manipulator, a TEM sample can be cut off using an ion beam, 
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which sample can subsequently be transferred using a probe to a TEM sample holder 
that is connected in a removable manner to the stage at the edge of the range of the 
stage but within the region of the electron beam and the ion beam. As already 
described, the TEM sample holder is removed from the preparation chamber so as to 
5 be investigated in another particle-optical system. The disadvantages associated 

herewith have already been described above. Apart from a method, the invention also 
aims to provide a particle-optical system whose use allows these disadvantages to be 
overcome. To this end, the system according to the invention is characterized in the 
first instance in that the manipulating means are embodied so as to allow, in the case 

10 of a second object carried by the second object carrier and at a second position of the 
manipulating means, transmissive or reflective irradiation of said second object by an 
electron beam and/or irradiation of said second object by an ion beam. As a result of 
this specific arrangement of the manipulating means in accordance with the invention, 
it is possible, in one and the same vacuum chamber, to manufacture a sample in a first 

15 position of the manipulating means and to investigate this sample, using a particle 
beam, in a second position of the manipulating means (whereby the sample can also 
be further processed in the second position, if desired). The advantages associated 
herewith have already been set forth above. 

So as to have greater freedom with regard to the angle at which the particle 

20 beam concerned is directed at the sample, it is preferable that the second manipulation 
part be movable in at least one further degree of freedom with respect to the electron 
beam and the ion beam, as well as with respect to a remaining portion of the 
manipulating means. 

A very advantageous embodiment thereof is obtained if said at least one further 

25 degree of freedom is a rotation about a rotational axis that extends perpendicular to the 
electron beam and to the ion beam, more preferably if the rotation about the rotational 
axis can occur through a range of at least 180 degrees - combined, if desired, with 
rotation about a manipulator rotational axis that extends parallel to said rotational axis - 
and even more preferably if the rotational axis extends through the point of intersection 

30 of the electron beam and the ion beam. The specific advantages of such preferential 
embodiments have already been set forth above on the basis of the corresponding 
preferential embodiments of the method according to the invention. 
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A particularly advantageous embodiment is obtained if the motion according to 
said at least one further degree of freedom can only occur in combination with motion 
according to one degree of freedom of the first set of degrees of freedom. This 
preferential embodiment is based on the insight that it is not disadvantageous to allow 
5 motion according to said at least one further degree of freedom to occur simultaneously 
with motion according to one of the degrees of freedom of the first set of degrees of 
freedom, seeing as, at a given instant, either only a first object carried by the first object 
carrier, or only a second object carried by the second object carrier, can be irradiated 
by a particle beam. Attendant hereto is the important advantage that the embodiment 

10 of the manipulating means can remain simple, since it is not necessary to make 

separate provision for mutually independent enaction of the movements according to 
said at least one further degree of freedom and according to one of the degrees of 
freedom of the first set of degrees of freedom. This means that, in principle, it is also 
relatively easily possible to add to the stage a second manipulation part that can be 

15 bent - according to at least one further degree of freedom - with respect to the electron 
beam and the ion beam, as well as with respect to the remainder of the degrees of 
freedom. 

As already elucidated in connection with a corresponding preferential 
embodiment of a method according to the invention, a preferential embodiment of a 

20 system according to the invention is characterized in that the system comprises an 
electron detection surface at the side of the second object - carried by the second 
object holder - that is remote from the electron beam. 

From a constructional point of view, it is further preferable that the electron 
detection surface be collectively movable with the manipulating means, in the direction 

25 extending between the first position and the second position of the manipulating 

means, since, in this scenario, no separate arrangements have to be made to achieve 
the collective movement. In this manner, it is, for example, possible to add the electron 
detection surface to an existing manipulator in a suitable and - more importantly - 
simple manner. 

30 The preferential embodiment discussed above does not exclude a scenario 

whereby, in accordance with a further preferential embodiment, the electron detection 
surface and the manipulating means are movable independently of one another, in the 
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direction extending between the first position and the second position of the 
manipulating means, as a result of which one obtains optimal freedom as regards 
mutual positioning. 

According to an advantageous preferential embodiment, the resilience of spring 
5 means causes the electron detection surface to move together with the manipulating 
means from the first position to the second position, whereas a stopping contact 
between the manipulating means and a part rigidly connected to the electron detection 
surface causes the electron detection surface to move together with the manipulating 
means from the second position to the first position. 
10 So as to ensure that, in the second position of the manipulating means, some 

amount of mutual movement is possible between the electron detection surface and 
the second manipulation part - or, more specifically, the second object carrier thereof, 
with the second object therein - it is of further advantage if, in the second position of 
the manipulating means, there is a certain play between the manipulating means and 
15 the part rigidly connected to the electron detection surface. 

In what follows, the invention will be further elucidated on the basis of a 
description of a preferential embodiment of the invention, whereby reference is made to 
the following figures: 

Figure 1 renders an isometric view of a manipulator for application with a 
20 method or system according to the invention; 

Figures 2a to 2c render a perspective view of three different positions of a table 
for a SEM sample and a brace for a TEM sample holder; 

Figure 3 renders a perspective view of part of the TEM sample holder according 
to figures 2a to 2c, as well as a TEM disc; 
25 Figure 4 renders a perspective view of a table and TEM sample holder 

according to figures 2a to 2c, in combination with an electron detection surface; 

Figures 5a and 5b render schematic end views of a first position and a second 
position, respectively, of the manipulator according to figure 1 ; 

Figures 6 to 13 render schematic isometric views of consecutive states involved 
30 in the removal of a sample from an object to be investigated; 



FNL 0301 US 



8 28 November 2003 

Figures 14 to 16, and 17b, schematically depict further consecutive states 
subsequent to removal of the sample according to figures 6 to 13, during which the 
sample is affixed to a TEM disc; 

Figure 17a renders a plan view of figure 17b. 
5 Figure 1 shows a manipulator 1 such as can be applied in the case of a method 

and a system according to the invention. The manipulator 1 is provided in the vacuum 
chamber of a SEM that, as a supplement to its standard embodiment, is provided with 
means for generating a Focused Ion Beam (FIB). A SEM embodied in this manner is 
also referred to using the term Dual Beam System. The electron beam and the ion 

10 beam intersect each other at an angle of circa 52 degrees at the location of a point of 
coincidence. By positioning an object to be investigated in this point of coincidence, the 
object to be studied can be processed with the ion beam, which processing can be 
imaged with the aid of the electron beam. The manipulator serves to position the object 
to be studied in a desired manner with respect to the electron beam and the ion beam. 

15 To this end, the object to be studied is positioned on a table 2 of the manipulator, which 
forms the extremity of a kinematic system with which table 2 can be moved in five 
degrees of freedom (three perpendicular translations and two rotations). To this end, 
the manipulator 1 comprises a manipulation body 3 that can be translated in two 
mutually perpendicular directions - depicted by arrows 4, 5 in figure 4 - parallel to the 

20 upper surface of the table 2, and can also be rotated about the translation direction 4 
as indicated by curved arrow 6, for which purpose the manipulator 1 is provided with a 
yoke, which is not further depicted. Furthermore, table 2 can be adjusted in height 
above manipulation body 3, as indicated by arrow 7, perpendicular to the plane of table 
2, and can be rotated, as indicated by curved arrow 8, about an axis that coincides with 

25 the central axis of the disc-like table 2. 

The manipulator 1 is of a so-called eucentric type, which, however, is not 
necessary within the context of the invention. In the case of eucentric manipulators, an 
object irradiated by the electron beam and the ion beam remains in focus during 
rotation according to arrow 6. The manipulator 1 described thus far already forms part 

30 of the prior art, and is thus well known to the skilled artisan, so that a further elucidation 
thereof within the context of the current invention can be omitted. Characteristic of the 
invention is, however, that, besides table 2, the manipulator 1 also comprises utilities 9 
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for positioning a TEM sample holder with a TEM sample attached thereto. Specific in 
this context is the requirement that these utilities leave space on the underside of the 
TEM sample for electrons that radiate through the TEM sample. Such a space is not 
present in the case of table 2. The utilities 9 comprise an essentially Q-shaped brace 
5 10 that is thus embodied that a TEM sample holder 1 1 can be connected thereto in a 
removable manner, which TEM sample holder is schematically depicted in figures 2a to 
2c, and 4. The TEM sample holder comprises a number of semi-circular hollows 12, 
which have a groove 13 along their circumferences. These grooves 13 make it possible 
to insert correspondingly formed semi-circular TEM discs 14 in a clamped manner in 

10 the hollows 12. The TEM discs 14 are themselves also provided with a series of 
hollows 15, arranged side-by-side; via a portion of the circumferential edge of these 
hollows 15, TEM samples 16 are connected to the TEM discs 14 in a manner that will 
be described later. 

Although not strictly necessary in the context of the principal aspect of the 

15 present invention, but still very advantageous, the brace 10 can be rotated about the 
rotational axis 17. Rotational axis 17 is disposed parallel to the rotational axis indicated 
by curved arrow 6 such that, via rotation about both rotational axis 17 and the rotational 
axis indicated by curved arrow 6, a relatively large collective rotational range of more 
than 180 degrees is achieved, so that the TEM samples 16 can be perpendicularly 

20 irradiated by the electron beam on opposite sides of the samples. In the current, 

specific embodiment, brace 10 is rotatable about rotational axis 17 through a maximum 
of circa 120 degrees, whereas brace 10 can further rotate according to arrow 6 through 
a maximum angle of 70 degrees. 

So as to effect rotation of table 2 according to curved arrow 8, the manipulation 

25 body 3 is provided with a cog 51 that is rotatable about its central axis as a result of 
being driven by driving means that are not further depicted, whereby the cog 51 is part 
of a transmission between the driving means and the table 2 for the purpose of rotating 
the latter. The side surface of cog 51 is engaged, at a distance from its central axis, by 
a driving rod 52, which in turn engages brace 10, at a distance from rotational axis 17, 

30 at the position of reference numeral 53. The connections between, on the one hand, 
the driving rod 52, and, on the other hand, the cog 51 and the brace 10, are such that 
mutual rotation is possible about axes parallel to the rotational axis 17. Rotation of cog 
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51 therefore causes both table 2 to rotate according to curved arrow 8 and brace 10 to 
rotate about rotational axis 17, the latter occurring back and forth through a rotational 
range of more than 180 degrees. In this manner, it becomes unnecessary to provide 
separate transmission and driving means for the special purpose of causing rotation of 
5 brace 10 about rotational axis 17, as a result of which brace 10 can, in principle, be 
added in a simple manner to an existing manipulator according to the prior art. 

Figures 2a to 2c further depict the above-described principle in a somewhat 
different embodiment. In this scenario, a circular groove 54 is provided underneath 
table 2, which groove runs parallel to the upper surface of table 2. An endless 

10 transmission chord 55 is stretched around a large portion of this groove 54, which 

chord is also stretched about a round groove in a pressing roller 56. This pressing roller 
56 presses chord 55 against the outer surface of a disc-like extremity 57 of a TEM 
sample holder 11, which, as a result hereof, shall rotate together with table 2 about an 
axis that coincides with the central axis of the disc-like extremity 57. As a result of this, 

15 a fixed relationship exists between the angular states of the table 2 and the TEM 
sample holder 11. 

Underneath the TEM sample holder 1 1 is located a STEM detector disc 18 with 
which it is possible to observe electrons that have radiated through a TEM sample 16. 
The deflection suffered by these electrons as they radiate through the sample is a 

20 measure of the mass of the chemical elements of the TEM sample, and thus gives 

information on this mass. The skilled artisan is already familiar with STEM technology, 
which therefore does not require further elucidation here. The STEM detector disc 18 is 
carried by a composite carrying arm 19 that can be displaced along guide 20 in the 
direction of double arrow 21, which extends parallel to the direction indicated by arrow 

25 5. Although the carrying arm 19 is regarded as being part of manipulator 1, it is not 

rigidly connected to manipulation body 3 thereof, so that, in principle, mutual movement 
is possible between the manipulation body 3 and the carrying arm 19. 

For purposes of elucidation, one is directed to schematic figures 5a and 5b. In 
figure 5a, the manipulator 1 is located in a first position, whereby the point of 

30 coincidence between the electron beam 22 and the ion beam 23 is located just above 
table 2, at a location where an object to be irradiated by the electron beam 22 and the 
ton beam 23 shall be positioned on the table 2. As will be elucidated later on the basis 
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of figures 6 to 13, it is possible in this first position of the manipulating means 1, and 
with the aid of the ion beam 23, to cut a (crude) TEM sample 16 away from its 
environment, which is formed by the remaining portion of the object carried on the table 
2. In the first position, a stopping stopping contact part 24 of carrying arm 19 is pushed 
5 against a stopping contact part 26 of manipulation body 3 as a result of the resilience of 
the pressing spring 25. After the (crude) TEM sample - cut off with the aid of the ion 
beam 23 - has been removed completely from its environment, the manipulator 1 
displaces itself to the second position according to figure 5b. During this displacement, 
the manipulation body 3 and the carrying arm 19 initially move collectively, due to the 

10 fact that pressing spring 25 forces stopping contact part 24 against stopping contact 
part 26. However, close to attainment of the second position according to figure 5b, a 
further stopping contact part 27 of carrying arm 19 impacts upon a fixed stopping 
contact part 28, which can be embodied as part of the manipulator arm 1 but which, as 
a result of its kinematic position, does not move together with manipulation body 3 

15 thereof. As a result hereof, a certain play 29 arises between the stopping contact parts 
24 and 26, which makes it possible, via limited displacement of the manipulation body 
3 in the direction indicated by arrow 5 or in a direction opposite thereto, to mutually 
position, in a desired manner, the TEM sample holder 1 1 - together, of course, with the 
various TEM samples 16 - and the STEM detector disc 18. 

20 On the basis of figures 6 to 17b, it will be subsequently explained how the 

particle-optical system, of which manipulator 1 is a part, can be applied. One starts off 
with a piece of material 30 that is carried by table 2. With the aid of an ion beam 23, 
one sequentially creates a number of perpendicular cutting planes 31 , 32, and tilted 
cutting planes 33, 34. The respective upper cutting edges 35, 36, 37, 38 hereof extend 

25 parallel to one another. The tilted cutting planes 33, 34 extend beyond the respective 
perpendicular cutting planes 31, 32, and intersect one another between the 
perpendicular cutting planes 31, 32. Subsequently, ion beam 23 is employed to create 
a perpendicular cutting plane 39 along one side of the cutting planes 31, 32, 33, 34, the 
cutting plane 39 having an upper cutting edge 40 that extends perpendicular to the 

30 cutting edges 35, 36, 37, 38. In addition, at the opposite sides of the cutting planes 31, 
32, 33 and 34, perpendicular cutting planes 41 , 42, with respective upper cutting edges 
43, 44, are respectively created (figure 10) between cutting plane 31 and 33 and 
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between cutting plane 32 and 34. Subsequently, a probe 45, which in figure 1 1 and 
subsequent figures is transparently depicted, is attached via metal deposition to 
material 30, at the side of the cutting edge 40 between the cutting edges 35 and 36. 
The technology required for this procedure is known to the skilled artisan, e.g. from 
5 European patent application EP 927880 A1 , and therefore requires no further 

elucidation here. After said attachment has been realized, a final perpendicular cutting 
plane 46, with upper cutting edge 47, is created using ion beam 23, which cutting plane 
46 connects the cutting planes 41 and 42 to one another. As a result hereof, the portion 
of the material 30 that is principally located between the cutting planes 31 and 32 is 

10 freed from its environment, and can be regarded as (a crude form of) a TEM sample 
1 6. This TEM sample 1 6 is lifted out of the material 30 with the aid of the probe 45, 
after which manipulator 1 displaces itself from the first position to the second position, 
as already set forth on the basis of the schematic figures 5a and 5b. As a result of this, 
the TEM sample holder 1 1 , in which the TEM discs 14 have been mounted in a 

15 clamped manner, assumes the approximate spatial position that, in the first position of 
the manipulator 1 , was occupied by the table 2 thereof. In this second position, the 
probe 45 moves the TEM sample 1 6 against the circumferential edge of one of the 
hollows 15 in one of the TEM discs 14 (figures 14 and 1 5). With the aid of metal 
deposition, the TEM sample 16 is attached to this circumferential edge, after which an 

20 extremal portion 48 of TEM sample 16, to which extremal portion the probe 45 is 
attached, is cut off (figure 16). If the TEM sample 16 satisfies the requirements for 
further investigation with the aid of the STEM detector disc 18, then such analysis can 
be performed immediately subsequent to the processing steps described heretofore. 
However, even if this were not the case, it is still possible as a supplementary step to 

25 further process the TEM sample 16 whilst attached to the TEM disc 14, principally by 
irradiation with an ion beam 23 so as to thin the sample, e.g. as is depicted in figures 
17a and 17b, whereby, on opposite sides of the TEM sample 16, material indicated by 
reference numerals 48 and 49 is removed, as a result of which a more thinned 
intermediate portion 50 arises, which can be subjected to transmissive irradiation using 

30 an electron beam 22. 

An important advantage that is achieved thanks to the invention, of which a 
possible, non-limiting embodiment is described above, is manifested in the fact that 
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both preparation of a TEM sample 16 and (transmissive) irradiation of the TEM sample 
16 with an electron beam 22 can occur within one and the same vacuum chamber, as 
a result of which, on the one hand, the quality of the analysis shall generally improve, 
whereas, moreover, proportionately little time need be invested in such an analysis, 
which, above all, can be conducted by personnel with a lower level of training than the 
personnel that normally operates a TEM. However, this does not exclude the method 
and system according to the invention from being used to manufacture TEM samples 
that can be studied in a conventional manner in a TEM. 



